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Specif iqat ion 
5. [TITLE OF THE INVENTION] 

WAFER TRANSPORT DEVICE OF ION IMPLANTING DEVICE 
BACKGROUND OF THE INVENTION 

[Field of the Invention] 

10 This invention relates to a wafer transport device for 

implanting ions to a wafer in a vacuum processing chamber of 
an ion implanting device. 
[Description of Related Art] 

The ion implanting device is provided with the wafer 

15 transport device^ which, as is a Icnown technology, functions 
to transport the wafer from the atmosphere into a vacuum 
processing chamber through a preliminary vacuum chamber, and, 
after ion implantation, the wafer is transported into the 
atmosphere through the preliminary vacuum chamber. 

20 As this type of wafer transport device, there has been 

conventionally known a device which utilizes the own weight 
of the wafer. The conventional device has a wafer 
tilting-guidingmeans which guides the wafer from the atmosphere 
to the vacuum processing chamber through the preliminary vacuum 
. 25 chamber, and further another tiling-guiding means for guiding 
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the wafer from the vacuum processing chamber into the atmosphere 
through another preliminary vacuum chamber. Wafers are 
successively moved downward with their own weight by the use 
of the tiling-guiding means, thereby performing the ion 
5 implanting processing. 

The example given above has an advantage that no driving 
device is needed for wafer transport, but has the following 
problems. That is, in the case of a wafer with a photoresist 
layer, there arise the problems: (a) interruption of operation 

10 in case of a hitch on the way of transport, and (b) a damage 
of the photoresist layer holding on the wafer edge and a failure 
of the wafer edge itself caused when the wafer is stopped by 
a stopper, resulting in the occurrence of so-called particles . 
Furthermore, even when no photoresist layer is formed on. the 

15 wafer., the problem (a) can not be fully eliminated, causing 
particles from damage of the wafer edge itself like the problem 
(b) . . 

Furthermore, in a conventional device, the wafer that 
has been fed out from a wafer cassette to the ion implanting 
20 section is put in another wafer cassette after ion implantation ; 
and therefore there arise various disadvantages in the course 
of wafer control, that is, in production control. 
[Objects of the Invention] 

It is, therefore, an object of this invention to provide 
25 a wafer transport device of an ion implanting device after, the 
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elimination of the aforesaid disadvantages of the conventional 
example . 

The first embodiment of the present application relates 
to a wafer transport device of an ion implanting device to achieve 
5 the aforesaid object by pinching and transporting the wafer 
...from a preliminary vacuum chamber into a vacuum processing 
chamber by the use of a couple of driving means which are operated 
in synchronization. 

Furthermore, the second embodiment of the present 
10 application relates to . a- wafer transport device of an ion 
implanting device which, beside the characteristic of the first 
embodiment stated above, stores wafers successively taken out 
of wafer cassettes in the same wafer cassettes and ion-implanted, 
by a new wafer transport system, producing a minimum amount 
15 of dust. 

[General Description of the Invention] 

This invention relates to an ion implanting device for 
embedding the ions into a wafer in the vacuum processing chamber 
andmore particularly to a wafer pinching- transport means having 
20 the first and second preliminary vacuum chambers, the first 
wafer transport means for transporting the wafer between the 
first predetermined position of the vacuum processing chamber 
and the first preliminary vacuum chamber, the second wafer 
transport means for pinching and transporting the wafer between 
25 the second predetermined position of the vacuum processing 
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chamber and the second preliminary vacuum chamber , and the wafer 
pinching-transport means for pinching the wafer in the vacuum 
processing chamber; the wafer pinching-transport means 
functions to pinch and transport the wafer between the first 
5 predetermined position and the ion implanting section, and 
between the ion implanting section and the second predetermined 
position. 

Furthermore^ this invention relates to the wafer 
transport device of the ion implanting device, wherein a 

10 plurality of wafers are successively taken out of the wafer 
cassettes which contain the wafers, and are embedded with the 
ions in the vacuum processing chamber; then the ion-implanted 
wafers are successively put in the wafer cassettes- The wafer 
transport device includes (a) at least two wafer cassette loading 

15 sections for successively loading the wavers in the wafer 
cassettes ; (b) the first and second wafer transfer means having 
a rotatable and f orwardly-backwardly movable wafer holding 
section, to thereby receive and transfer the wafer by the 
rotating and f orwardly-backwardly moving operation ; ..(c) a wafer 

20 alignment means having a rotating section for adjusting the 
position of the wafer received from the first or second wafer 
transfer means ; (d) the first and second preliminary vacuum 
chambers for wafer transfer in relation to the first and second 
wafer transfer means ; (e) the first wafer moving means for wafer 

25 movement between the first predetermined position in the vacuum 
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. processing chamber and the first preliminary vacuum chamber; 
(f) the second wafer moving means for wafer movement between 
the second predetermined position in the vacuum processing 
chamber and the second preliminary vacuum chamber; and (g) a 
5 wafer p'inching-transport means for pinching and transporting 
the wafer inside the vacuum processing chamber. 

The first wafer transfer means is capable of wafer transfer 
by the use of a wafer cassette located in one of at least two 
wafer cassette loading sections, the first preliminary vacuum 

10 chamber, and the wafer alignment means. The second wafer 
transfer means is capable of wafer transfer by the use of a 
wafer cassette located in the other of at least the two wafer 
cassette locating sections, the second preliminary vacuum 
chamber, and the wafer alignment means. And the wafer 

15 pinching- transport means of the ion implanting device for 
pinching and transporting the wafer between the first 
predetermined position and the ion implanting . section and 
between the ion implanting section and the second predetermined 
position. 

20 [Preferred Embodiments] 

Preferred embodiments of this invention will be described 
with reference to the accompanying drawings of Figs. 1 to 4 . 
It should be noted that, in the drawings , the same members are 
designated by the same reference numerals. 

25 Fig, 1 is a schematic perspective view for explaining 



wafer transport at the outside of a vacuum processing chamber 
and a preliminary vacuum chamber. In Fig. 1 , W denotes a wafer. 

A device shown in Fig. 1 is comprised of wafer cassette 
loading tables 10 and 12/ lifting device sections 14 and 16 
5 having a lifting device inside, wafer transfer means 18 and 
20, a wafer alignment . means 22, preliminary vacuum chambers 
24 and 26, and a chamber 28 having a vacuum processing chamber 
inside. 

On the wafer cassette loading table 10, a wafer cassette 

10 11 is set. The cassette contains a plurality of wafers inside. 
The lifting device provided in the lifting device section 14 
functions to move up and down the wafer cassette loading table 
10 (i.e. to move up and down the wafer cassette 11). Using 
the lifting device and the wafer transfer means 18, the wafer 

15 is taken out from a predetermined position or the ion-implanted 
wafer is put in a predetermined position. 

On the wafer cassette loading table 12, a wafer cassette 
(not shown) is fed. In the wafer cassette also, a plurality 
of wafers are contained. Like the case stated above, the wafer 

20 cassette loading table 12 is moved up and down by means of the 
lifting device located inside of the lifting device, section 
16 . The lifting device and the wafer transfer means 20 function 
to take the wafer out of a predetermined position of the wafer 
cassette, or to store an ion-implanted wafer in a predetermined 

25 position of the cassette. 
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The wafer transfer means 18 has a wafer holding section 
40 which is rotatable and forwardly and backwardl.y movable , 
to thereby transfer the wafer from and to the wafer cassette 
11 (i.e. to take the wafer out of the cassette and store the 
5 wafer to the cassette) . For example, when the wafer is taken 
out from the wafer cassette 11, the wafer holding section 40 
is rotated to direct its one end toward the wafer cassette 11, 
then being extended toward the wafer cassette 11 (or the wafer 
holding section 40 may be moved forwardly simultaneously with 

10 rotation) . 

When the wafer in the wafer cassette 11 is loaded on the 
wafer holding section 40 , the lifting device or the wafer holding 
section 40 should operate as follows . That is , when the forward 
end of the wafer holding section 40 is extended toward the inside 

15 of the wafer cassette 11, the upper side of the wafer holding 
section 40 is set lower than the underside of a desired wafer, 
so that, when the wafer holding section 4 0 has reached the 
predetermined position (the wafer loading position) , the wafer 
cassette 11 will be slightly lowered by the lifting device, 

20 or the wafer holding section 40 is slightly raised. In the 
latter case, that is, when the wafer holding section 40 is 
slightly raised, it is a matter of course necessary to provide 
the wafer transfer means 18 with an appropriate lifting means. 
Explained above is an operation for taking out the wafer from 

25 the wafer cassette 11 . Areverse operation, that is, the storage 



of the wafer to the wafer cassette 11 needs to reverse the 
above-described operation. 

Wafer transfer between the wafer ca.ssette mounted on the 
wafer cassette loading table 12 and the wafer transfer means 
20 (which has a wafer holding section 42) can be done by the 
same process as described above and- therefore will not be 
explained. 

The wafer holding section 40 performs^ beside the wafer 
transfer from the wafer cassette 11, wafer transfer between 
the wafer alignment means 2 2 and the preliminary vacuum chamber 
24 . On the other hand, the wafer holding section 42 alsoperforms 
wafer transfer between the wafer alignment means 22 and another 
preliminary vacuum chamber 26 beside the wafer transfer to a 
wafer cassette (not shown) mounted on the wafer cassette loading 
table 12. 

The wafer alignment means 22 detects the edge of the wafer 
received from the wafer transfer means 18 or 20, to thereby 
properly position the wafer in a predetermined position. The 
wafer alignment means 22 has a rotatable wafer loading table 
(located beneath the wafer) , and an edge detecting means 44 
(e . g . a photosensor couple) . The wafer that has been positioned 
by the wafer alignment means 22 is then transferred to the next 
step by means of the wafer holding section 40 or 42. . 

In Fig, 1, the preliminary vacuum chamber 24 is kept 
airtight from the atmosphere by an outer gate 30 . On the other 
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hand, the other preliminary vacuum chamber 26 is kept airtight 
from the atmosphere by an outer gate 32. Reference numerals 
33 and 34 in Fig. 1 refer to cabinets housing a valve for 
preliminary evacuation of the interior of the preliminary vacuum 

.5 chambers 24 and 26. Reference numerals 35 and 36 denote peep 
windows (e^g. glass windows) provided in the top of the 
preliminary vacuum chambers 24 and 26 respectively. Reference 
numerals 46 and 47 are driving units for forward and backward 
movement, of the 'wafer holding members 40 and 42 respectively. 

10 Reference numerals 48 and 49 denote dust covers. The upper 
surfaces of the covers are set lower than the upper surfaces 
of the wafer holding members 40 and 42. 

Now, referring to Fig. 1, one example of wafer transport 
outside (i.e. in the atmosphere) of the vacuumproces sing chamber 

15 and the preliminary vacuum chamber will be explained. 

First, the wafer in the wafer cassette 11 should be a wafer 
not implanted with the ions. The lifting device in the lifting 
device section 14 functions to move the wafer cassette loading 
table 10 up and down to a position where the wafer to be processed 

20 is carried out by the wafer transfer means 18. Subsequently, 
the wafer holdingmember 40 rotates , moving f orwardly (or rotates 
and moves f orwardly) to take out the wafer from the inside of 
the wafer cassette 11. In this case, it is a matter of course, 
that the wafer holding member 40, when rotating, must be in 

25 such a position where its rotation will not be interfered with. 
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Next, the wafer holding member 40 moves backwardly, rotating 
toward the wafer alignment means 22. Then, moving forwardly, 
the wafer holding member 40 hands the wafer over to the wafer 
alignment means 22. Subsequently, the wafer holding member 
5 40 starts operating to take the next wafer out of the wafer 
cassette 11. 

The wafer alignment means 22 detects the edge of the wafer 
by the rotatable wafer loading table and the wafer edge detecting 
means 44, to thereby setting the wafer in a predetermined 

10 position. Subsequently, the another wafer transfer means 20 
receives the thus positioned wafer from the wafer alignment 
means 22 , and carries the wafer by the rotating and 
forward-moving operation into the preliminary vacuum chamber 
26 through the outer gate 32. 

15 The wafer that has been carried in the preliminary vacuum 

chamber 26 is fed to an ion implanting position, where the wafer 
is ion-implanted, theribeing carried out of the other preliminary 
vacuum chamber 24 to the wafer transfer means 18 via the outer 
gate 30 . The wafer thus carried out by the wafer transfer means 

20 18 is stowed into a predetermined position (e.g. the original 
position) in the wafer cassette 11 by the upper-lower position 
control of the lifting device previously stated. 

The wafer transfer means 18, as described above, has a 
function to transfer the wafer to be ion-implanted, from the 

25 cassette 11 to the wafer alignment means 22, and to carry the 



ion- implanted wafer from the preiliminary vacuum chamber 24 into 
the cassette 11. To perform these two operations efficiently, 
the wafer fed out from the preliminary vacuum chamber 24 is 
carried into the cassette 11 after for example transferring 
the wafer to be ion- implanted to the wafer alignment means 22 , 
on the way to the wafer cassette 11* Then, the following wafer 
is taken out of the cassette 11 and transferred to the wafer 
alignment means 22. Thereafter this operation is repeated. 
That is, the wafers in the wafer cassette 11 are successively 
fed out and, after ion implantation, are stored again in the 
cassette 11. 

After the completion of ion implantation of all the wafers 
in the cassette 11, then wafers in a cassette (not shown) on 
anpther wafer cassette loading table 12 are also processed by 
the same prpcedure as stated above. It is advised that, during 
the period of the processing, a new wafer cassette be fed to 
the wafer cassette loading table 10, so that the subsequent 
ion implanting operation can be done smoothly. It is to be 
noticed that when the wafers in the cassette fed to the wafer 
cassette loading table 12 are processed, the wafer transfer 
means 20, as a matter of course, operates in the same manner 
as the above-described wafer transfer means 18. 

Fig. 2 is a schematic plan view explaining the wafer 
transport in the vacuum processing chamber 50 (which is located 
inside of the chamber 28 shown in Fig. 1) , Fig, 3 is a schematic 
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sectional view explaining the wafer transport in the preliminary 
vacuum chambers 24 and 26 and the vacuum processing chamber 
50. On the other hand. Fig. 4 is a schematic sectional view 
showing the two wafer transport means of . Fig. 3 that have both 
5 moved to the upper position. 

In Figs. 2 and 3, the wafer pinching-transport means 52 
has a pinching member 52A for holding the wafer from the left 
side (on the drawing) and a pinching member 52B for holding 
the wafer from the right side (in the drawing) . The pinching 

10 member 52A, as shown, has two arms 52A~1 and 52A-2, while the 
other pinching member 52B also has two arms 52B-1 and 52B-2. 
The pinching members 52A and 52B are driven respectively by 
synchronously operating driving means 54 and 56 (Fig. 3) , for 
example by a stepping motor or a brushless DC motor through 

15 . a belt (not shown) . The pinching members 52A-1, 52A-2 , 52B-1 
and 52B-2 have an approximately L-shaped cross section as shown 
in Fig. 3. These arms, therefore, are designed to hold a wafer 
while pinching the wafer as well. Controlling the motion of 
these arms allows the wafer only to be hold without being pinched . 

20 When carrying the right-side wafer Wl in Fig. 2 for example 

to the ion implanting section at center and the wafer W2 from 
the center to the left-side position, the pinching members 52A 
and 52B shown in Fig. 2. move a little to the left and to the 
. right to pinch the wafers Wl and W2 respectively . Subsequently , 

25 the pinching members 52A and 52B move to the left to release 
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the waf ers Wl and W2 which they have pinched by moving a little 
to the left and to the right respectively. The positions of 

the pinching members 52A-1 and 52B-1 are indicated by broken ^ 

■ . i 

• 'I 

lines. The reverse operation (carrying a wafer from the left I 
5 position to the center position, and the other wafer from the 
center position to the right position) can easily be understood 
from the above, explanation. The pinching members 52A and 52B, 
when carrying the wafers, move slightly upward and then carry 
the wafers parallelly. The wafer pinching-transport means 52 

10 operates just like a shuttle. 

The wafer Wl is loaded on a wafer platen 60 which is 
replaceable in accordance with wafer size as shown in Fig. 3. 
The platen 60 is located on an inner gate 62 (shown in Fig. 
4) provided for the purpose of keeping airtightness between 

15 the preliminary vacuum chamber 26 and the vacuum processing 
chamber 50. The up-down movement of the inner gate 62 is 
controlled by an appropriate lifting means (a hydraulic or 
pneumatic device) 64 and a control means (not shown) . The inner 
gate 62 and the lifting means 64 stated above constitute a wafer 

20 transport means 65. Furthermore, located on the left side in 
Fig. 3, like the above-described constitution , are a wafer platen 
70 replaceable in accordance with the wafer size, an inner gate 
72 for keeping airtightness between the preliminary vacuum 
chamber 24 and the vacuum processing chamber 50, and a lifting 

25 means (a hydraulic or pneumatic device) for moving the inner 
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gat^ 72 up and down. The inner gate 72 and the lifting means 
74 constitute the wafer transport means 75. 

The ion implanting device 58 of Figs. 2 and 3 includes 
a wafer platen 80 which can directly load the wafer and can 
5 be replaced in accordance with the size of the wafer, a platen 
82 supporting the wafer platen 80, a wafer holder 84, and a 
shaft 86 which turns the platen 82 to place the wafer in the 
ion implanting position or the pinching and transport position . 
The shaft 86 is driven by a driving means 90 located outside 
10 of the device through a magnetic shielded bearing 88. Inside 
the platen 82 a refrigerant is circulated to absorb heat 
generated by ion implantation; that is, the refrigerant is 
circulate inside the platen 82 via a pipe 92. The wafer holder 
84 is controlled by a driving device 94, through a shaft 93, 
15 being rotated to open and close on the center of the shaft 86. 
Numeral 96 indicates the incoming direction of the ions. 

Fig. 4 shows the wafer transport means 65 and 75 of Fig. 
3 moved upwardly , to thereby keep the preliminary vacuum chambers 
24 and 26 and the vacuum processing chamber 50 in an airtight 
.20 state. Each component has been explained in relation to Fig. 
3 and therefore will not be explained in Fig. 4. 

Next, referring to Figs. 2 to 4 , one example of the wafer 
transport in the preliminary vacuum chambers 24 and 26 and the 
vacuum processing chamber 50 will be explained. The wafer 
25 transport explained below is only an example, and therefore 



it should be understood that the invention is not to be limited 
thereto. 

To easily understand the explanation, suppose that the 
first wafer fed out.from the wafer cassette 11 (Fig. 1) is carried 
5 into the preliminary vacuum chamber 26 by the wafer transfer 
means 20 (Fig. 1) via the wafer transfer means 18 and the wafer 
alignment means 22. It is desired that the outer gates 30 and 
32 operate in synchronization, and also the wafer transport 
means 65 and 75 operate in synchronization. This process, 

10 however, is not absolute. When the first wafer is carried into 
the preliminary vacuum chamber 26, the wafer transport means 
65 and 75 are in the state as shown in Fig. 4. Like the 
conventional example, when the outer gate. 32 (and 30) is opened, 
a nitrogen gas f or example is f illed in the preliminary vacuum 

lis chamber 26 (and 24) to build up an approximately atmospheric 
pressure in the preliminary vacuum chamber. When the wafer 
is fed into the preliminary vacuum chamber 26, the outer gate 
32 is closed to perform the preliminary evacuation of the 
interior of the preliminary vacuum chamber 26 (and 24) to a 

20 predetermined value (e.g. 10"^ torr) . 

Thereafter, the wafer transport means 65 and 7 5 are lowered 
to the predetermined position shown in Fig. 3. The vacuum 
processing chamber 50 is constantly evacuated to be kept at 
the predetermined value (e.g. 10"^ torr) . . Subsequently, the 

25 first wafer, is brought to the central ion implanting section 
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58 by the wafer pinching-trahsport means 52 shown in Fig. 2. 
: The wafer pinchirig-transport means 52 is then moved back to 
the position in Fig. 2. Next, the wafer transport means 65 
is brought back to the position shown in Fig, 4; the outer gate 
5 32 is opened to receive the second wafer; and then the interior 
of the preliminary vacuum chamber 26 is pre-evacuated . 

The wafer holder 84 is in a released state before the wafer 
is brought into the ion implanting section by the wafer 
pinching-transport means 52. When the wafer is loaded on the 

10 wafer platen 80 , the wafer holder 84 is closed to hold the wafer . 
Then, after the wafer is set in the ion implanting position 
by the platen driving device 90, the ion implanting operation 
is carried out. After ion implantation, the platen driving 
device 90 is actuated again to move the platen 82 to the position 

15 shown in Fig. 3, where the wafer holder 84 is released. 

During the operation stated above (e.g. immediately after 
the ion implantation) , the wafer transport means 65 loaded with 
the second wafer is lowered to the position shown in Fig. 3, 
in which the first (ion-implanted) and second wafers are moved 

20 onto the wafer platens 70 and 80 respectively by the wafer 
pinching- transport means 52. Immediately after this operation, 
the wafer pinching-transport means is placed in the position 
shown in Fig. 2, and then the wafer transport means 65 and 75 
are moved, upwardly. 

25 During ion implantation to the second wafer, the third 
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wafer is fed into the preliminary vacuum chamber 26 , while the 
first wafer is discharged out of the other preliminary vacuum 
chamber 24. When the outer gates 30 and 32 are opened, the 
nitrogen gas is charged into the preliminary vacuum chamber 
5 as previously stated. 

Thereafter (e.g. immediately after ion implantation to 
the second wafer) , the wafer transport means 65 and 7 5 are lowered 
to the predetermined position, to transport the third wafer 
to the vacuum processing chamber 50 (onto the wafer platen 80) 
10 by the wafer pinching-transport means 52, and at the same timei 
to carry the second wafer onto the left-side wafer platen 70. 
The following movement of the wafers is clear from the above 
description. 

[Modifications and Examples of Modifications] 
15 In the above description, two wafer cassettes are provided 

at the ends of the device as shown in Fig. 1. However, it is 
to be understood that the location of the wafer cassettes is 
not limited thereto , andmay be before the device . Furthermore , 
two new cassette lifting devices., beside the two cassette lifting 
20 devices shown in Fig. 1, and accordingly four wafer cassettes 
in all, may be mounted. 
[Effect of the Invention] 

According to this invention of the present application, 
as explained above , it is possible to realize the wafer transport 
25 device of the ion implanting device which produces a very little 



18 

dust because of the use of two driving means . The two driving 
means operate synchronously, pinching and transporting the. 
wafer fed from one preliminary vacuum chamber into the vacuum 
. process ing chamber and then carrying out the ion- implanted wafer 
5 to the other preliminary vacuum chamber. 

Furthermore, according to this invention of the present 
application, wafers taken out successively from a wafer cassette 
can be stored back into the same wafer cassette, thus 
facilitating very effective wafer control. 
10 Furthermore, since the ion implantation processing is 

completed within a short time, the ion implanting operation 
can be done very effectively by the use of four wafer cassettes 
as stated above. Especially according to the device of this 
invention, considering that the wafer fed out of the cassette 
15 can be stored back into the same cassette after ion implantation , 
it is extremely effective from the respect of production 
efficiency to provide the four wafer cassettes described above . 
[Brief Description of the Drawings] 

Fig. 1 is a schematic perspective view for explaining 
20 wafer transport from outside of the vacuum processing chamber 
and the preliminary vacuum chamber; 

Fig. 2 is a schematic plan view for explaining wafer 
transport in the vacuum processing chamber; 

Fig. 3 is a schematic sectional view for explaining wafer 
25 transport in the preliminary vacuum chamber and the vacuum 
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processing chamber; and 

Fig. 4 is a schematic sectional vi^w showing the two wafer 
transport means of Fig. 3 that have both been moved upward. 
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